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CLAIMS 


1 r. An evaporator and condenser unit for use in distilling a liquid, the evaporator 

2 and condenser unit comprising: 

3 a housing; 

4 a motor for supplying rotary power within the housing; 

5 a compressor having a compressor inlet for receiving a vapor generated within the 

6 housing and a compressor outlet for returning compressed vapor to the housing; and 

7 a heat exchanger plate disposed within the housing and operatively coupled to the 

8 motor for rotation about an axis, the heat exchanger plate having a plurality of folds and 

9 two opposing edges that are joined together so ^ to give the folded plate a generally cir- 

10 cular shape having a center that is coaxial wiij/i the axis of rotation, the folds defining a 

1 1 plurality of spaced-apart panels having corresponding surfaces that define alternating 

12 evaporating and condensing chambers between opposing panel surfaces, wherein 

13 the evaporating chambers are in fluid communication with the compressor inlet so 

14 as to provide vapor thereto, the condensing chambers are in fluid communication with the 
1 3 compressor outlet so as to receive compressed vapor therefrom, and the evaporating and 
H) condensing chambers are sealed from each other. 

1 2. The evaporator and condenser unit of claim 1 further wherein: 

2 the evaporating and condensing chambers include inner and outer edges relative 
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4 the c\aporalinu chambers arc scaled at their inner edges h\ ccirrcsponding tolds m 


the heat exchanger plate, and are open at their outer edges: and 
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6 the condensing chambers are open at their inner edges, and are sealed at their 

7 outer edges by corresponding folds in the heat exchanger plate. 


1 3. The evaporator and condenser unit of claim 2 further comprising a first end 

2 plate and a second end plate disposed within the housing substantially perpendicular to 

3 the axis of rotation, the folded heat exchanger plate mounted between the first and second 

4 end plates so as to seal the evaporating chambers from the condensing chambers. 

1 4^ The evaporator and condenser unit of claim 3 wherein the housing includes a 

^ 2 lower portion defining a sump containing the liquid to be distilled, the unit further com- 


t 


3) prises a plurality of liquid feed distribution ports extending through the second end plate 

4 such that a liquid flow path exists between the sump and the evaporating chambers via 

5 the liquid feed distribution ports during rotation of the heat exchanger plate. 

1 5. The evaporator and condenser unit of claim 3 wherein the housing includes a 

2 lower portion defining a sump containing the liquid to be distilled, the unit further com- 

3 prising: 

4 at least one rotary scoop tube coupled to the second end plate and extending into 

5 the sump: and 

6 a plurality of liquid feed distribution ports extending through the second end 

pintc. the nt Icn^t one ro!:ir\' ^t^f^op U]hc MT^d the hunid fcc(] (h^frihnti^M^ p(^rt< rMop,M--iti'T^- 

^> ration of the heat exchanger plate. 
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6. The evaporator and condenser unit of claim 4 further comprising: 

a flange mounted to an outer diameter edge of the first end plate opposite the heat 
exchanger plate, the flange cooperating with the first end plate to define a condensate 
collection space therebetween; 

a plurality of condensate ports extending through the first end plate, the conden- 
sate ports providing fluid communication between condensate chambers defined by the 
folded heat exchanger plate and the condensate collection space; and 

at least one stationary scoop tube extending through the housing and into the con- 
densate collection space so as to remove condensate therefrom. 

7. The evaporation and condensation unit of claim 6 further comprising a liquid 
distribution ring mounted to the second end plate opposite the heat exchanger plate and 
enclosing the liquid feed distribution ports, wherein the at least one rotary scoop tube is 
mounted to the liquid distribution ring and delivers liquid from the sump to the ring dur- 
ing rotation of the heat exchanger plate. 

8. The evaporation and condensation unit of claim 4 further comprising a restric- 
tion element disposed in the evaporating chambers for generating a thin-film liquid flow^ 
on the panel surfaces of the evaporating chambers. 
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1 9. The evaporation and condensation unit of claim 8 further wherein each restric- 

2 tion element defines a corresponding gap in the respective evaporating chamber through 

3 which the liquid flows. 

1 10. The evaporation and condensation unit of claim 9 further wherein: 

2 the folded heat exchanger plate defines a central receiving space; 

3 the compressor is mounted to the second end plate within the central receiving 

4 space defined by the folded heat exchanger plate; 

5 the second end plate includes an aperture; and 

6 the compressor inlet extends through the aperture in the second end plate. 

1 II. The evaporator and condenser unit of claim 6 further comprising an annular 

2 weir mounted to the flange and extending into the condensate collection space, the weir 

3 configured to generate a column of condensate blocking the condensate ports in the first 

4 end plate. 

1 12. The evaporator and condenser unit of claim 1 wherein the folds of the heat 

2 exchanger plate are co-planar with the axis of rotation. 

1 13. A heat exchanger for use in a distiller having a supply of compressed vapor, a 

^ licniid bo (1i^Tillc(1 :md source of rot nr\' power the hcnt ovrhntTf'OT- r(^n^l^v^<u^'^- 

4 taling ihc heal exchanger plate about an axis, the heat exchanger plate having a pluralit\ 
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of folds and two opposing edges that are joined together so as to give the folded plate a 
generally circular shape having a center that is coaxial with the axis of rotation, the folds 
defining a plurality of spaced-apart panels having corresponding surfaces that define al- 
ternating evaporating and condensing chambers between opposing panel surfaces, 
wherein 

the evaporating chambers are in fluid communication with the liquid to be dis- 
tilled, the condensing chambers are in fluid communication with the supply of com- 
pressed vapor, and the evaporating and condensing chambers are sealed from each other. 

14. The heat exchanger of claim 13 further wherein: 

the evaporating and condensing chambers include inner and outer edges relative 
to the axis of rotation; 

the evaporating chambers are^ealed at their inner edges by corresponding folds in 
the heat exchanger plate, and are open at their outer edges; and 

the condensing chambers are open at their inner edges, and are sealed at their 
outer edges by corresponding folds in the heat exchanger plate. 

15. The heat exchanger of claim 14 further comprising a first end plate and a sec- 
ond end plate arranged substantially perpendicular to the axis of rotation, the folded heat 
exchanger plate mounted between the first and second end plates and cooperating with 


i 11 I 1 \l i \ t )1 I ( 1 II \ I \ 


'i ri<( )M ( I 1 1' \ I MM* \ 1 I M K 


\\! 



PATENT 
105019-0006 

1 16. The heat exchanger of claim 1 5 wherein the distiller further includes a sump 

2 containing the liquid to be distilled, the heat exchanger further comprising a plurality of 
( 3 liquid feed distribution ports extending through the second end plate such that a liquid 

4 flow path exists between the sump and the evaporating chambers via the liquid feed dis- 

5 tribution ports during rotation of the heat exchanger plate. 

1 1 7. The heat exchanger of claim 1 5 wherein the distiller further includes a sump 

2 containing the liquid to be distilled, the heat exchanger further comprising: 

3 at least one rotary scoop tube coupled to the second end plate and extending into 

4 the sump; and 

5 a plurality of liquid feed distribution ports extending through the second end 

6 plate, the at least one rotary scoop tube and the liquid feed distribution ports cooperating 

7 to provide a liquid flow path between the sump and the evaporating chambers during ro- 

8 tation of the heat exchanger plate. 

1 18. The heat exchanger of claim 16 further comprising: 

2 a flange mounted to an outer diameter edge of the first end plate opposite the heat 

3 exchanger plate, the flange cooperating with the first end plate to define a condensate 

4 collection space therebetween; 

5 a plurality of condensate ports extending through the first end plate, the conden- 
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8 at least one stationary scoop tube extending into the condensate collection space 

9 so as to remove condensate therefrom. 

1 19. The heat exchanger of claim 16 further comprising a liquid distribution ring 

2 mounted to the second end plate opposite the heat exchanger plate and enclosing the liq- 

3 uid feed distribution ports, wherein the at least one rotary scoop tube is mounted to the 

4 liquid distribution ring and delivers liquid from the sump to the ring during rotation of the 

5 heat exchanger plate. 

1 20. The heat exchanger of claim 19 further comprising a restriction element dis- 

2 posed in the evaporating chambers for generating a thin-film liquid flow on the panel sur- 

3 faces of the evaporating chambers. 

1 21. The heat exchanger of claim 20 further wherein each restriction element de- 

2 fines a corresponding gap in the respective evaporating chamber through which the liquid 

3 fiows. 

1 22. The heat exchanger of claim 1 8 further comprising an annular weir mounted 

2 to the flange and extending into the condensate collection space, the weir configured to 

3 generate a column of condensate blocking the condensate ports in the first end plate. 


arc co-planar with the axis of rotation. 
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1 24. A method of fabricating a heat exchanger plate for use in a distiller, the 

2 method comprising the steps of: 

3 providing a substantially rectangular heat exchanger plate having at least two op- 

4 posing, parallel edges; 

5 folding the heat exchanger plate accordion style such that the folds are substan- 

6 tially parallel to the at least two edges; and 

7 joining the at least two opposing ends of the heat exchanger plate so as to give the 

8 folded plate a generally circular shape. 


1 25. The method of claim 24 wherein the circular-shaped heat exchanger plate de- 

2 fines a central axis, the method further comprising the steps of: 

3 providing first and second end plates; and 

4 mounting the folded heat exchanger plate between the first and a second end 

5 plates such that the first and second end plates are substantially perpendicular to the cen- 

6 tral axis of the folded heat exchanger plate. 
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